Pyrazoles containing thiophene, thienopyrimidine and thienotriazolopyrimidine as COX-2 selective inhibitors: Design, synthesis, in vivo anti-inflammatory activity, docking and in silico chemo-informatic studies.
New thiophene and annulated thiophene pyrazole hybrids were synthesized and screened for their in vitro COX-1/COX-2 enzymatic inhibition and in vivo anti-inflammatory activities. All compounds were more COX-2 selective inhibitors than COX-1 with compound 13 exhibiting the highest COX-2 selectivity index. Compounds 3, 6a, 9 and 11 were the most promising in the acute anti-inflammatory assay while compounds 3, 5, 6a, 6c, 9, 10, 11 and 13 exerted promising anti-inflammatory activity in the sub-acute anti-inflammatory assay. Compounds 3, 6a, 6c, 9, 10 and 11 were evaluated for their ED50 values and were more potent than diclofenac sodium while compounds 6a, 6c and 9 were of greater potency than celecoxib with compound 6a being the most potent showing ED50 = 0.033 mmol/kg. These compounds were non-toxic and proved to be gastrointestinal safe compared to indomethacin, diclofenac sodium and celecoxib. Docking studies into COX-2 active site (PDB code 3LN1) revealed that compounds 3, 6a, 6c, 9, 10, 11 and 13 had binding modes and energies comparable to that of celecoxib. Compounds 3, 9, 10 and 11 complied with Lipinski's RO5 while compounds 6a and 6c showed one violation whereas compound 13 deviated by 2 violations. Compounds 6a, 6c and 13 showed 100% plasma protein binding (PPB) and showed no aqueous solubility while compounds 3, 10 and 11 demonstrated the best drug likeness model scores. Therefore, the thiophene analog 3 and the thienopyrimidine derivatives 10 and 11 are promising anti-inflammatory candidates that exert moderate selective COX-2 inhibition with acceptable physicochemical properties.